A study of the effects of aluminum ions added as Al2 (SO4)3 on average internal tensile stress in nickel deposits electroplated from a Watts bath of pH 3.0 enabled us to detect variations in elastic deformation in deposits in situ using a resistance wire strain gauge on the reverse side of a copper electrode.
Composition of the solutions for electroplating and potentiometric titration. Fig. 1 Influence of the concentration of A12+ ion as impurity in solution, quantity of electricity at current density of 3.0 A/dm' and of immersion time after current off on the average internal tensile strain in the deposits. Symbols are the same as for Table 1. A D F F Fig. 2 Relation between the concentration of Al" ion and the surface morphologies of the deposits obtained at current density of 3.0 A/dm2. Symbols are the same as for Table 1 .
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Vol. 50, No.8, 1999 Fig. 9 Influence of the concentration of A13+ ion on the average internal tensile stress in the deposits occurred during electroplating at current density of 3.0 A/ dm2. Symbols are the same as for Table 1 . 
